A technique is described for making long, cylindrical, magnetic flux shields from Nb3Sn superconducting tape.
In an earlier paper, ' we described the development and performance of a magnetic flux-free particle beam channel through the central field of a 1.5-T large-aperture analyzing magnet used in a high-energy physics experiment. The flux-free region is produced by means of a superconducting tube: It is the purpose of this note to describe the method of fabricating this superconducting structure from Nb3Sn ribbon.
The superconducting flux shield, mounted on a stainless steel support tube, is immersed in a bath of liquid helium contained in a 7-m long coaxial cryostat.
The particle beam passes through the evacuated support tube. The geometry of the device, and hence the supercurrent distribution, is such that the tube can be assembled from two identical semi-cylindrical half-shells with the plane of separation oriented perpendicular to the direction of the external field.
The superconducting material is a 50-mm wide Nb3Sn ribbon, manufactured by KB12 in several grades, the principal difference between which is the number of stabilizing copper layers and their thicknesses. The die and the mandrel are removed from the jig after adequate and slow cooling; great care must be taken at this stage not to remove or otherwise disturb the mandrel as it provides the only means of holding the superconductor in the die for the subsequent machining operation. In order to make a semi-cylinder, the appropriate amount of the protruding superconductor and the excess die material are milled off. A part of the mandrel is also removed at the same time. The superconductor is also cut to length while still in the die. Again, a small amount of the die and mandrel are removed in this operation, but the loss can be minimized by careful design. After the milling and sizing operation, the shaped semi-cylindrical superconductor composite can be removed from the die and handled without a support. 
